INTRODUCTION

Glycosyltransferases
, genetic ailments such as diabetes 6 , and cancer 7 . The generation of inhibitors of the blood group A and B synthesizing glycosyltransferases GTA and GTB have been reported 8, 9 , including an inhibitorbound structure 10 .
Most glycosyltransferases are observed to lie in one of two major fold families, GT-A and GT-B (not to be confused with the GTA and GTB enzymes discussed here) 2, 3, 11 . Structural studies have revealed that specific internal sections of polypeptide adjacent to the active site are often observed to be flexible or completely disordered. These internal loops have been suggested to restrict water access to the active site, as well as act in donor recognition and catalysis 3 , including the inverting enzymes β4Gal-T1 12 , GnT-I 13 ,
GlcAT-I 14 and GlcAT-P 15 , the retaining enzymes EXTL2 16 , α-(1→3)-GalT 17, 18 , GTA and GTB 19, 20 ; the microbial inverting Arg/Gly176, Gly/Ser235, Leu/Met266 and Gly/Ala268 in GTA and GTB respectively 29 .
enzyme ABBB in their unliganded states, 
RESULTS
The details of data collection and refinement for the enzyme complexes are provided in Table 1a for BBBB structures and Table 1b It is important to note the large degree of movement of polypeptide that was permitted in the crystalline state of BBBB, ABBB and AABB, and that great care had to be taken to add substrate slowly in order to prevent crystal cracking.
Kinetic Parameters -Kinetic constants for wild type GTA, GTB and mutant enzymes are given in Table 3 . ABBB has among the lowest observed Kib value (1.6 μM) for any GTA/GTB mutant studied while AABB has the lowest Kib (1.1 μM)
for UDP-Gal observed for any mutant. 
Effects of loop mutations on enzyme activity
-Kinetic studies completed on mutants of internal loop residue 188 of GTA and GTB can now be rationalized on the basis of the current structures, Table 3 (Fig. 3d) , and the C-terminus makes significant contact with the pyrophosphate moiety of the UDP.
However unlike BBBB, ABBB and AABB, the C-terminus of α-(1→3)-GalT does not contact the acceptor 18 , and the presence of UDP is sufficient to fully order its C-
The apparent ordering of the internal mobile loop in BBBB and ABBB only in the presence of both acceptor and UDP suggests a more elaborate recognition mechanism. Table 2 Loop ordering in BBBB, ABBB and AABB Black one-letter amino acid codes correspond to unambiguous electron density for main chain and side chain atoms, green correspond to unambiguous electron density for main chain atoms Hydrogen atoms (green) are included for clarity. 
